1. Preliminaries. Let R be an (abstract) Witt ring in the terminology of [6] and let G denote the distinguished group of units of R. For example, one could take R = WF where F is some field, cha^i 7 ) ¥= 2. In this case, G = (F*).
One needs to know something of the structure of the full unit group R*. If u e R* then u decomposes uniquely asw = a(\ + x) where a G G and x e I 2 .
Here I Q R denotes the fundamental ideal, a = d ± (u), the signed discriminant of u. Thus, it is enough to consider units of the form u = 1 + x, x G / . Computing signatures this yields ±1 = o(u) = 1 + o(x) = 1 (mod 4) so o(x) = 0 for all signatures a of R. By Pfister's local-global principle, this implies x is nilpotent (i.e., 2-primary torsion). Conversely, if x is nilpotent then, from general ring theory, 1 4-x is a unit. For almost everything done here, the above will suffice. However to obtain certain refinements it is necessary to know the relationship between the additive order of x and the multiplicative order of 1 + x. The first half of this is fairly easy: D(a, b) .
Let R be another Witt ring and let G be its distinguished group of units. From the presentation of R as a quotient of Z [G] , specifying a (ring) homomorphism p:R -» R is equivalent to specifying a group homomorphism p:G -> R* satisfying:
(1) p(-l) = -1 and
Since G may not be a ring invariant, one should not expect p(G) Q G to hold in general, p will be referred to as a scheme homomorphism if p(G) Q G. For scheme homomorphisms, condition (2) can be replaced by the equivalent condition: To obtain Harrison's map p -* p (see [2] , [3] , and [6] ) one needs to assume that R satisfies an additional property:
This is true if R = WF, F a field, char(.F) ¥= 2, e.g., see [4] . In what follows, this special property is assumed whenever necessary. 
. Thus p is a group homomorphism. Also *(-1) = 0 and a(-l) = -1 so p(-l) = -1. Assume 1 G D(a, b) , a, b G G. Then
The first term here is zero since a is a homomorphism. The last three terms are zero since (/ ) tor = 0. Thus p induces a homomorphism p:R -> R. 
LEMMA. If k ^ 2 and p(x) = x (mod I k ) holds for all x e R then p 2 (a) = a (mod I 2k~l ) holds for all a <= R.
PROOF. Since G generates R we can assume a e G. Thus p(a) = a(l + x) with x G /*.
Thus we have to show that
Clearly xp(x) G I 2k . By then, by the proof of (2.4), x induces a homomorphism p.R -> R given by p(a) = a{\ + x(a) ) for all a e G. As in the proof of (3.3), p 2 = 1 so p is an automorphism and hence p G Autj(i?). x -> p provides the desired isomorphism.
R is said to be of local type if it is the Witt ring of a local field. R is said to be of elementary type if \G\ < oo and R is built up from Z/(2), Z/(4), Z and local types by forming Witt products and group rings. For elementary types, it is possible to give a precise inductive description of Aut 5C (,R). This is an easy consequence of the material on quadratic form schemes developed in [6] and will not be given here.
For local types, Autj(jR) and the action of Aut sc (R) on AutjCR) can be computed explicitly using (3.4). In contrast, the structure of Aut^^R) for general elementary types is not at all well understood. This is because Au^CR) is not very well behaved with respect to formation of Witt products and group rings.
Denote by J k Q R the ideal of elements of (additive) order 2 in 
and define p:R -> R by p(a) = a for a G G, p(g) = g + (1 -g)x. Then p is a ring automorphism, p G Aut A: (i^)\Aut A:+1 (i^).
If we drop the assumption that / is torsion free for some k ^ 2 then it is not known whether I 2 not torsion free =» Autj^R) ^ 1. In fact very little is known. If R is the Witt ring of a field then n J 7 = 0 by [1] . In this case it follows that n Aut(R) = 1. Combining this with (3.2) one can deduce that any element p G Aut^i?) which has finite order has 2-power order. See example 4 below for a case where Aut^T?) has elements of infinite order.
Examples.
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